How do microRNAs regulate gene expression?
Several thousand human genes, amounting to about one-third of the whole genome, are potential targets for regulation by the several hundred microRNAs (miRNAs) encoded in the genome. The regulation occurs posttranscriptionally and involves the approximately 21-nucleotide miRNA interacting with a target site in the mRNA that generally has imperfect complementarity to the miRNA. The target sites are almost invariably in the 3'-untranslated region of the messenger RNA (mRNA), often in multiple copies. Metazoan miRNAs were previously thought to down-regulate protein expression by inhibiting target mRNA translation at some stage after the translation initiation step, without much effect on mRNA abundance. However, recent studies have questioned these suppositions. With some targets, an increase in the rate of mRNA degradation by the normal decay pathway contributes to the decrease in protein expression. miRNAs can also inhibit translation initiation, specifically the function of the cap-binding initiation factor, eIF4E. Repressed target mRNAs as well as miRNAs themselves accumulate in cytoplasmic foci known as P-bodies, where many enzymes involved in mRNA degradation are concentrated. However, P-bodies may also serve as repositories for the temporary and reversible storage of untranslated mRNA, and reducing the expression (knockdown) of several distinct P-body protein components can alleviate miRNA-mediated repression of gene expression.